Abstract. In order to improve development efficiency of new energy and avoid high investment, high consumption of new energy in the development process, it is necessary to analyze the efficiency of new energy. Based on the relevant data of different new energy including wind energy, nuclear energy and biomass energy from 2007 to 2013, the production efficiency and its existing problems of new energy in the process of production are analyzed and revealed from two dimensions of horizontal and vertical by using data envelopment analysis method. According to the analysis results, the corresponding policies and suggestions are put forward to optimize the allocation of resources and management efficiency of China's new energy resources so as to provide reference for the formulation of related policies.
Introduction
Recent years, with the gathering pace of industrialization and urbanization, energy tension and environmental stress were highlighted. In order to ease the contradiction between supply and demand of energy, protect energy security, and deal with the deterioration of environment and climate, many countries regard the development and utilization of renewable energy and new energy as an important part of the economic and energy development strategy.
China is not also a big country of energy reserves, but also that of energy consumption, and reserves and consumption of energy are among the top in the world. At present, the existing problems that less per capita resources, large resource consumption, contradiction between supply and demand, Low utilization efficiency and serious environmental pollution have become important factors restricting the sustainable development of our country's economy and society [1] . The relevant statistical data shows that the energy consumption in our country mainly relies on fossil energy, this has exacerbated the deterioration of the ecological environment to some extent, and the high speed of economic growth is the price of high investment, high consumption and high pollution of the environment [2] . As the target of energy development strategy in the future, with its unique advantages, the new energy will gradually replace the traditional fossil energy, and it has become an important pillar of China's long-term development. Therefore, it is necessary for our country to discuss the efficiency of new energy sources to improve the new energy efficiency and avoid resources wasting in the development and production process.
As a new industry, the definition of new energy is different in different countries. China's Energy Bureau declared that China's new energy mainly includes wind energy, solar energy, biomass energy and nuclear energy during the 12th five-year plan [3] [4] . And for the concept of production efficiency for new energy, there is no uniform definition. Draw on energy efficiency, production efficiency and related definitions, this paper defined production efficiency of new energy as producing the equivalent new energy with less resources input [5] . At present, many countries have paid attention to the research on new energy. The related research on the development of new energy industry in developed countries is earlier because of the energy crisis for a long time; In contrast, China is lack of intensive study on new energy. On the whole, the research on new energy is concentrated on the current situation, policy and strategic choice of the new energy development. However, the quantitative analysis of the new energy development is less; especially the research on the production efficiency of new energy is much less. Through reviewing the relevant information, selecting wind energy, nuclear energy and biomass energy as the research object, based on the related data from 2013 to 2007, this paper analyzed the production efficiency of three new energy in the production processes by data envelopment analysis method. According to the analysis of the research results, the corresponding suggestions are given to improve the efficiency of the new energy in China.
Data Envelopment Analysis
Data envelopment analysis (DEA) was put forward by A. Charens, W.W. Cooper and E. Rhodes in 1978 [6] , it is a multi-objective analysis evaluation method for the relative efficiency of Decision Making Units (DMU). Its principle is to maintain the input of the DMU and determine the relatively effective production frontier with the help of mathematical programming and statistical data, Each DMU is projected to DEA production frontier and the relative effectiveness is evaluated by comparing the degree of deviation from the DEA frontier to the DMU. The method divides DMU into the input index and the output index. By calculating the ratio of the input and output of each unit, the relative effectiveness of the input and output is judged. The method fully considers for optimal planning of input and output of DMU, so it can better reflect the information and characteristics of the evaluation object itself. At the same time, it is unique and useful for complex system to evaluate the multiple input-output. Since Chames et al proposed C model to study the efficiency of input and output [7] . Now DEA formed a relatively perfect model system, and it is widely used in the management science and system engineering. This paper used the BC 
Index Selection and Data Processing
When the production efficiency of new energy is analyzed, this paper focuses on the input and output in production process. Therefore, the total installed capacity is chosen for the input indicators, and the generating capacity is selected as the output indicators. Due to limited data, this research is short of the data on the solar energy. Therefore, the new energy in this paper refers to wind energy, nuclear energy and biomass energy. 
Empirical Analysis
In this paper, based on the relevant data of wind energy, nuclear energy and biomass energy, production efficiency of three kinds of new energy is analyzed, and the corresponding data of three kinds of new energy are shown in Table 1 . By the DEAP 2.1 software, the input data and output data are put into the BC 2 model, and then you can get production efficiency of new energy from 2007 to 2013. This paper analyzed the production efficiency of three new energy sources from two perspectives: horizontal and vertical.
The Vertical Analysis
From the vertical perspective, the efficiency of input and output for new energy in different years is accomplished. As shown in Table 2 . The Table 2 shows the overall efficiency of the wind energy is relatively low in 2007 and 2008, the rest of the years are high, and the trend is positive, but the input scale is not optimal and need for improvement. In 2013, the scale efficiency, pure technical efficiency and overall efficiency are 1; it means the optimal allocation of wind energy in China. While the overall efficiency in 2007 is only 0.581, and that is 0.56 in 2008, which means about 42% of investment for wind energy are wasted in 2007, about 44% are wasted in 2008. In terms of the overall trend, for the overall efficiency, pure technical efficiency and scale efficiency of wind energy are increasing year by year, which means in recent years, the production efficiency of wind energy has been steadily improved, and the effect is good. These are mainly due to the improvement of the level of production and development technology for new energy in our country. In addition, Table 2 shows that the returns to scale are increasing from 2007 to 2013, which means that China's investment in wind energy is insufficient, therefore, in the further development; investment scale should be increased to improve efficiency. As shown in Table 3 , we can know that in 2007, the return to scale is increasing, and it is optimal in 2008, at this time, the operating efficiency and resources allocation of wind energy are the best. The pure technical efficiency is up to 1 in 2007 and 2013, but others are not up to 1, which prove the output is maximized, but the investment scale is not the best, so the scale needs to be adjusted.to improve the efficiency. The overall efficiency of nuclear energy is high, and the development trend is more stable which all more than 0.9. In addition, during the period from 2009 to 2013, the returns to scale have been in decline, which indicates the investment scale of nuclear energy is larger, and it should be reduced appropriately. As shown in Table 4 , we can conclude that the fluctuation of the overall efficiency for biomass energy is more than the wind energy and nuclear energy. In 2007, its comprehensive efficiency shows 0.595, it is low; in 2008, it is up to 1, and the overall efficiency has been greatly improved. The pure technical efficiency from 2007 to 2009 is up to 1, which shows that the output of biomass energy is the largest, and its resource allocation is optimal. While in 2007, 2009 and 2013, the efficiency of the pure technical efficiency is not up to 1, the output has reached the maximum, but the investment scale has not yet reached the optimal, and need to adjust the scale. In 2008, the management efficiency and resource allocation of biomass energy are the best. Since 2008, the returns to scale are in decline and have dropped to a minimum in 2012, so input scale should be reduced to improve efficiency.
The Horizontal Analysis
From the horizontal perspective, based on different energy: nuclear, and biomass energy, the respective production efficiency is analyzed. As shown in Table 5 . Table 5 explains the production efficiency of the new energy from 2013 to 2007. According to the analysis of the results in Tab.5, the scale efficiency, pure technical efficiency and overall efficiency of nuclear energy are up to 1, and the scale returns are the best during the period. At the same time, operating efficiency and resource allocation are in the optimal state, and the production efficiency is high. For biomass energy, the value of pure technical efficiency shows 1, while others have not reached 1, which shows that when the input scale is equal, the output reached maximum, but the input scale is insufficient, and it needs to be further adjusted.
In 2012 and 2013, the pure technical efficiency of wind energy and biomass energy reached 1, the output reached the maximum, but others are low, the waste is serious, the allocation of resources is not optimal, and the management efficiency is low, so we need to take measures to improve them. In addition, in 2012 and 2013, compared with nuclear energy, wind energy has decreasing returns to scale, and the scale of biomass energy is increased, so the investment scale of wind energy should be reduced to increase the investment scale of biomass energy so as to increase its efficiency.
From 2007 to 2011, compared with nuclear energy, the scale of remuneration of wind energy and biomass energy is increasing, so management efficiency and investment scale need to be further improved.
Conclusions and Policy Implications
Using data envelopment analysis method, this paper analyzes the production efficiency of new energy from the horizontal and vertical perspectives based on the relevant sample data of wind energy, nuclear energy and biomass energy from 2007 to 2013. From the horizontal perspective, based on different energy: nuclear, and biomass energy, the respective production efficiency is analyzed; from the vertical perspective, the production efficiency of different new energy in different years is accomplished. The results show that in the process of China's new energy development, resources allocation and management efficiency of nuclear energy is higher, wind energy and biomass energy are relatively poor. According to the actual situation, we should improve and adjust the input scale and operation efficiency of wind energy and biomass energy so as to maximize its efficiency of input and output, improve its efficiency, and better promote sustainable development of society and economy in our country.
New energy as the strategic target of China's long-term energy development, we should pay much attention to the efficiency of production and utilization. First of all, China should improve the development speed and benefit of new energy to improve the efficiency of input and output.
Secondly, research results show that China needs to improve the efficiency of new energy's production and management, to make scientific and reasonable long-term development plan, to optimize resource allocation, so that new energy can be kept an orderly sustainable development and improve the efficiency of new energy.
In addition, facing the rapid development of new energy in the future, we must strengthen the ability of independent research and development, grasp the core technology, and increase resources investment in research and development. These measures will promote core technology innovation accumulation and breakthrough work of new energy. Meanwhile, we should scientifically choose, plan and use the energy storage system to improve the development and utilization of new energy.
